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i.c and Model Ace -runt irig and i L r- Apjil icr.tion 
to Educational Activities 



The study of mnpot/er requirements has received much attention since I960. 

The emerging of nov?ly independent countries called for solutions to their development 
by t reining a labor force that: would contribute to their economic growth. U Nil-: CO 
and OECD were at the origin of many studies in this field, os were the U.S.A., 

Canada and other industrialized countries which have made estimates of their highly 
qualified manpower needs. Recent bihliogj nphies on the subject convince us about 
the importance of the problem and the serious efforts that were made to bring about 
significant contributions. 

Today, it u>qy be argued that the results of these, studies did not come up to 
the expectations of those involved in the conduct of manpower research. The high 
percentage of unemployed professionals we are now experiencing brings un to formal aLo 
vigorous objections toward certain economic theories concerning the rate of return 
on education. The periodic shortages and surpluses of scientists and engineers or 
the in-on lanced cycles of demand and sup-ply of a qualified manpower oblige us to 
revise our policy of action. Also, the crecendo of. the early sixties that considered 
the prolongation of schooling as a mechanism that v/ould generate additional production 
and returns is diminished by the actual economic crisis und the protest of university 
graduates looking for work. 

The expectations of higher education vrould be less deceiving if a body of 

information was provided to people concerned, university authorities and students 

alike. For example, research results about graduates or drop-outs at the beginning, 

of their earning careers; or the results of a longitudinal study of student population 

by cohorts. This study would follow up the students in tlieir year-to-year progression, 

in their graduation and their integration to the labor force. Such a stud}' mould 

not consider university drop-outs as wastage but would follow up those "ser.vl-finlrbod" 

and 

human resources so as to know the reasons they quit school to clarify up to what 
extent their partial studies helped them in their job. A longitudinal study con j j 

.../ 

1 "International Development Education, "AURA Review of Educational Resea rch, XXXVIII, 
3 (June 1968), bibliographies of the different reviews; K. Ledcrer and 1'. Courgette, 
falc ated. A nno tated DJ hl i ography on Manp ower .E valuat ion. Alberta: Il.R.R.C. , 1970: 

A .1’ , Confandriopoul os , I'rov i s Ions d os besoins on ia :i in ■ a 1 oeuvre h aute ment q ua) If lets 
UlI plunificui t.i ns th: 1 1 edi icat ion . Montreal; ha Conference ties Roc tours et dcs 
Principaux -Jos Drivers! tes du Quebec, May 1971, Bibliography. 
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r ' c-.iJ some social aspects on which v.'a shall elaborate is i c r on, 

i hf: aim ox. ‘..nis }'-■• per consists oi showing Lit.: need far a demographic accountin' 
of. ( lie student population , containing 1 if e- sequences or social aspect:; that may 
be used as indicators in the decision-making oi: universities or of the students them- 
selves, A]. c ;o ? o creogrrph «.c informal :’.on may be easily linked with educat ional cad may 
employment statistics or to aspects of professional and social, mobility. Once in- 
t ag ta t e.d , this body of information contributes Lo an amplified social accounting. 



Th e fimctioimi iir of the demographic accounting applie d to educ ation al a c tivities . 

The demographic accounting is a means of arranging within the same framework 
incongroda demographic and social data. A longitudinal analysis is the logical 
way to deal with population phenomena. Like other types of accounts, the demographic 
version is based on the balance of inflows and outflows during a certain period. 

By borrowing from economics the concept of semi-finished and finished products, the 
approach consists of taking human beings as a basic unity around which different 
categories of social statistics are integrated, and to establish a series of input - 
output matrices. The latter provide an account of student stocks and flows, from 
one year Lo another and from one educational activity to a different one, as the 
national economic accounting gives information on stocks and flows of capital, labor, 
goods and services. 

From an operational point of view, the student population should be considered 
by cohorts and should be distributed by school- years; each school-year ahcould be 
divided in categories reflecting the characteristics in which we are interested: 
age, sex, discipline, level of studies, profession desired, etc. The combination 
of the different data written down in matrices provides a number of composite c a teg or 
or "situations 11 that enables us to discern the gradual transformation of human stocks 
Thus, demographic accounting becomes a tool for educational planning. ' 

lhe difference between the accounting method and the traditional approach in 
university management is due to the fact that the latter looked for data concerning 
its administrative needs only. University administrators collected statistics on 

..,/ 

2 11, Stone, Demogra phi c. Accounting and Mo del-P.ui ldi ng. Paris: OECD, 1971. The 

author describes some aspects of demographic accounting and its links with the 
economic accounts. This paper borrows from his report. 
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student stocks and (it;! not pay attention to cl:ur}«ist flows, 4 i:!iouf'i:i it lo kmr./r. quite 
vei? t ] •»?. t; changes .in student is what really charset eri::*.*:.-; a university xyster;. 

Tiie tradit J.*vral approach created its ov-n when it eonsi dared drop-outs as a 

wastage and ignored them. Tim; attitude vv.s encouraged by certain ceor-oauc ati.-Ii as 
which considered school graduates as finished product..*; and the. school investment 
for drop-outs as a loss* From a human capital standpoint* a semi-f inished product 
can integrate in the labor force and the resources invested in its training in not 
considered as wastage* This aspect of human resources development i?; valorised in 
demographic accotriliig. The process would be to follow up by questionnaires students 
that hove left sc-lvol so as to know why they quit. Did the training they received 
correspond to their expectations? Are they working? Are they working in the flab 
they were prepared for? Up to what extent the training received helped them find 
a job or is helping them in their present occupation? etc. , These specific questions 
and others could also be put to graduates during the period following their graduation. 
Thus, the university will systematically receive a feedback to its curricula and 
a better information about its activities. 



Sociological aspects that may explain student mobility are reflected in the 
answers to the quest ionaire, These aspects would contribute to clarify the relation 
existing between the university as a training institution and the labor force as 
well as the relation existing between the university community and the public in 
general. Data collected from this inquiry may help to foresee the reasons and factors 
that bring about change and may enlighten about the university evolution in different 
circumstances . 



The setting up of a demog ra phic accounting 

As in other accounts, demographic accounts are based on inflows and outflows 
balance during a given pediod. In our case, these flows consist of students that 
are following a university term (one school-year) or arc leaving the term wether 
to pursue the following year 1 s curriculum or to become part of the "outside world". 
The surviving ones of the preceding year constitute the initial stock for the present 
year and the survivors that pass on to the following year are considered as the 
terminal stock. For a given period the balance between inflows and outflows implies 
that the difference between the two stocks represent the contribution of the out- 
side world (students entering the second or the third y-aar of the curricula). 

.../ 



4 



To build a demographic accounting system, i ho student ropuiat ’ on mist ho dis- 
tributed by grades on a yearly luais, taking Into account: characteristics tha.: wight 
be helpful .such ns Faculty, depart mow t , programmes , undergraduate or graduate levels, 
etc. Once data have been structured within a tfixonor.de fivtsework, they may- be presented 
as entries iu an account sisov.'3.Dg, on one side, in what f orica t ion each group enters 
the period and on tha other side, how it redistributes itself .among the various 
categories before leaving the period . Thu accounting identities connecting the flews 
and stocks will ensure that the same, number of students will flow out of a category 
as have flown into it. Nevertheless, before setting up accounts, it is necessary 
to have a clear idea of how one intends to determine, the elements. What is a student 
population? What are the main characteristics that ought tc be brought out avid how 
should they be combined? Which is the best way of presenting the information? 

Mere arc some points we would have to solve. A) The time interval - In economic 
accounts the time interval consists of a year and is based on the civil year. In 
education it would he logical to retain the first of October, since this would give 
us the student repartition at the biginning of the academic year. It. would be difficult 
to calculate the inscriptions on a semester, half-time or part-time periods. The 
initial choice favors student cohorts based on year-to-year flows. This choice 
may be reconsidered later on when the acquired experience will facilitate adaptations, 

R) Definitions of categories and situations - Categories and classifications appropriate 
to demographic accounting are partly institutional, partly economic, partly familial 
and partly personal. Concerning students, the age, the sex, the object and level 
of studies, the occupation of those who have quit or graduated, etc, constitute 
the categories and situations. The interaction of these classifications create com- 
posite categories or situations that allow to divide the population in differentiated 
groups or life- sequences such as being 23 years old, having terminated a B.A. with 
honors and working in one's specialization. C) Horizontal analysis and cohorts - 
As in economics, in demographic accounting a distinction is made between the horizontal 
analysis (in a particular year) and the time- series analysis. We can consider the 
changes of state occuring ir a parti cular year for all the students who flow into 
that year; we can also follow up through succession the evolution of a student cohort. 

It is quite obvious that a study which does nut extend over a "generation" (the period 
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@ The same longitudinal studies may be pursued for student groups as well as for 
labor cohorts in the principal economic sectors and the services. 



which covers a university uiulergraduate in: grr.c lunte prograi:* and Live integral lev; 

OjI the students fcl lowing the prog ran to the labor force) would be incomplete# 

D) Methods of pro svnu;a lion - Whatever the system ve use to register the linfotM-'itJbns 
working rdv.-o.ts . perforated cards, etc,, the information must contain a numerical 
expression that v:on Id vacilitat.e the comprehension of tho system by shoving the 
manner in which the elements arc related and the validity of the arithmetical 
expression , 



The I.H.ility of llewog raph lc Account ins; 

A demographic account model is based on year-to-year flow of educational activities 
It brings to light the students repartition, and its precision depends mainly on 
the informations that can be included in the model. It can be iwporved in a later 
stage. Like all input-output models the demographic version is based on fixed-choice 
assumptions that are rigid at tines; in its initial phase some questions remain 
which it cannot answer. It may help in the following cases, 

a) When making educational projections it is necessary to take into account 
changes in the educational system. Educational statistics, those of the universities 
included, concentrate much more on stocks than on flows. Thus, it is difficult 

to study the system's dynamism. Oar model combines the different educat ioanl activity 
and brings out a more comprehensive and coherent frame of reference. Information 
gathered on graduates or drop-outs may be of great utility as feedback in university 
program evaluation or may serve as university and public relations control. 

b) The model provides productivity indices (transition coefficients) and makes 
possible a number of detailed analyses. In this context it becomes a tool for 
educational planning (see a demographic accounting model in Appendix), 

c) Our model may be linked to other demographic accounting models such as those 
concerning community colleges. Access to higher education depends on the combined 
factors such as previous courses taken, family and environment that condition the 
desire to pursue further studies. The linking of the community college outflows 
with our inflows may guide the authorities concerned with future university population 

d) Similarly, for employment reasons, it is necessary to link the outflows 

of ouc system with the inflows of the labor force. The combination of educational 
and employment; data may help students in the choice of their careers and provide 
feedback to the university activities. 

e) An integrated system helps to find out up to v/hat extent the existing data 
may be adapted to analytical needs. Thus, outflow data concerning students entering 
their professional life is seldom collected, our model may contribute to the data 



needed for economic planning. 
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f) An int.cgrated system is indispensable for computing purposes. An exact 
understand iu: ; of the connections among ccmsidercbj c hits of inJIcirmation given all 
the importance to n frtuuewok in which every hit is seen to have its nlnce, 

g) 'I'lio demographic accounting enable;:; the quantitative* expression of certain 
life- sequences. It is helpful when the information gathered contribute to decision- 
making and planning. The student population accounts of a certain mv.ivcrfri.ty may 
be added to the total student population of the province or the country so es to 
become a national accounting. Compilations based on student Inflows and outflows 
linked with the employment data contribute to educational, planning, to manpower 
forecasting and to the economic development in general. It is helpful to many 
endy* 

It matters little that in the carl}’ phases gaps and inconsistencies appear 
-ui a well conceived system, since these deficiencies may facilitate the or.tablir.ment 
of priorities for the collection of new data. 



a 1 1 d its relationship to Institutional Resea rch 

What ii'. the relationship of the demographic accounting to institutional research? 
Ihe latter also developed in the sixties. It is diversified and may be defined as 
the effort made by an organization to study itself so as to reach its objectives 
in a better way. It consists of a systematic analysis of the ihnctiomving of the 
organization and the efficiency with which the latter uses its resources. The aim 
of this analysis is to enable the administration to reach better decisions resulting 
from a more detailed information. 

Today , institutional research in higher education goes beyond the practices 
existing in the early aixties. Besides solving management problems and looking for 
better utilisation of buildings and equipment, the research tries to reach the heart 
of the problem and estimate what is really going on in the classrooms. 4 

The demographic accounting is linked with institutional research in the following 
manner . If the research constitutes a way of studying the system's operation, it 
does it in n certain sense from within by testing its different dements, while the 
demographic accounting contributes to study the operation from the exterior by pro- 
viding a larger frame of reference and by reflecting the feedback of university 
trailing and employment relation, 



4 F. Rourkc. and G. Bracks, The manageri al Revolution in High er Education. 

Baltimore: John Hopkins Press, 1966, 44-67. ~~ 
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A symbolic version of Table I 







| Outside J 


\ Faculties 


r • ♦* • o.* *rr “njcutr/' rr^:..'.. 

Total 






l world 


\ This year 


Next year 


outflows 

1 


.New students 


. 1 


Vwa<W**»«w«B» i— vi tt»n 

f 

1 e 1 


«*>*»*» nttwan rr> •, 

A *2' j 

1 


;• 


1-acuities 


Last year 


-1 

A a 


i -i 

( A Si 

1 




i -i 

| A P 


This year 


i 

* 1 


| 


Si 


P 


Total inflows 




| l 51 


Api 





* This symbolic version as well as the following model are adapted from Stone, op. cit. 
p. 92-93 
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F thh vector of population flow::* 

e the vector of now student?;, 

a the vo c: tor o f 1 r? a v ;L n <5 stud? : n t : is ( gr a d ua t e u > 

S the matrix of survivors, 

i the unit column vector, so that Si denotes the row sums of S, 

y\ the leg operator which shifts in Lime the variable* to which it is 

applied* so that: if 5 denotes this year 1 s survivors, A S denote:; 
last year's survivors, and AS denotes nb: year's survivors, 

t:ho prime superscript ( *) indicates transpositions; J?‘ is a row vector 
formed from the elements of the column vector P, S' is a matrix formed 
by interchanging the rows and columns of S. 

Mo de 1 has od on o u tflow coefficients ( t r l men tlon coo f f 1 clen ts ) 

From the rovr for this year, in Table 2, we can see that the population outflow, 
consists of this year's leaving students (graduates , drop-outs) plus the survivors 
into next year •Thar is : 



P ~ Si + a 



( 1 ) 



from the column for this year, in Table 2, we can see that the flows of population 
into this year consist of the survivors from last year plus this year's new students. 
That is : 



]?' -=A" J Si + e' 

or , on transposing the variables : 
2 - h' 1 S' i + c 



( 2 ) 



(3) 



A Hid l' r.vx of trail .si tion coefficients C, can be formed by dividing the el einent » 
each rov of A 1 S by tlie corresponding element of A“' L p. Thus : 



of 



by tlie corresponding 

-1 * -1 -1 

C - A P A S (A) 



-If 



where A P denotes a diagonal matrix, that is, a matrix with the reciprocals of tlie 
elements of A l P in its leading diagonal. The matrix C shows the proportion in 
which the survivors from last year distribute themselves among the various states 
open to them this year. 



— 1 ^ 

Psy transposing (4) and post-multiplying by A 1?, we can write 
A" 1 S' = C A _1 P (5) 

and by substituting for A ^S 1 from (5) into (3) we can write 

P - C' A" 1 2 + e (6) 



Equation (6) connects this year's population flows, P, with last year's population 
flows, a P> and this year's new students, o, On tlie assumption that C remains constant 
these equations can be used to make forward projections. 



